It is well established that research can pose risks to participants. In recent years it has been recognized that research can also pose a threat to communities, because what individuals say when surveyed may be inappropriately generalized to their entire community. To protect communities from these and other potential harms, a new ethical principle, respect for communities, was established. 1 Community review of research is intended to protect against the collective harms that are a particular risk of environmental health research 2 and that are especially important in historically marginalized communities that have borne disproportionate burdens of both environmental degradation and ill-considered research. 3 Despite the ethical and scientific benefits of such a review, its implementation is piecemeal, with researchers, citizens, and communitybased organizations struggling to achieve this oversight. Wallace et al. suggest that this problem can be understood from the perspective of global workspace theory, which posits that organizations are composed of cognitive work groups, systems designed to generate information and use it in making choices, decisions, appropriations, sanctions, and evaluations, among other tasks. [4] [5] [6] These work groups are internally organized teams that are externally linked to one another to create a larger system of distributed cognition. To be efficient, these interdependent teams must function both collectively and individually and must exchange information as rapidly and with as little distortion as possible. In the institution we studied, university researchers, community representatives, and ethical review boards were work groups whose separate but interrelated efforts formed a diffuse system that addressed the ethics of environmental health research. Wallace et al.'s model notes 3 obstacles to work group functioning: inattentional blindness, rate distortion, and policy or ideology. [4] [5] [6] Inattentional blindness is inherent in all observations, because it is impossible to take in all the information available in a situation. Rate distortion is a fundamental property of all information exchange: information travels through specific established channels, a process that is efficient but that inevitably causes some content to be lost or distorted, thus limiting the potential for innovation to emerge from the collaboration. Policy and ideology inform the starting assumptions that affect what people are able to see, hear, and use when confronted with new information; resource allocation and cultural constraints strongly influence this obstacle.
We used Wallace et al.'s model as a tool to examine community ethical review for a variety of research projects involving environmental health. Although all of the projects shared an interest in human health outcomes, their methods ranged from molecular analysis of biological samples to in-depth qualitative research in specific neighborhoods. Studies were longitudinal and cross-sectional and conducted in various locations and populations.
We defined the process of review as a collective inquiry in which researchers, clinicians, and community representatives constitute work groups that must create a functioning, shared workspace in which the review of environmental health research is conducted. Although intragroup dynamics such as leadership and facilitation are commonly understood to influence collaborative efforts, our global workspace approach was directed more broadly at systemic, intergroup issues. Here we present examples of the obstacles to efficient distributed cognition seen in an environmental health research workspace.
We used situation analysis to assess the interactions among 3 work groups at 1 medical center in a major US city. We examined these interactions at each of the 6 steps of the research process: posing a question, designing a study to answer the question, obtaining institutional review board (IRB) approval, collecting data, analyzing data, and disseminating findings. Because research that is developed without local input, 7 or whose findings are
Objectives. We assessed the effectiveness of various systems of community participation in ethical review of environmental health research.
Methods. We used situation analysis methods and a global workspace theoretical framework to conduct comparative case studies of 3 research organizations at 1 medical center.
Results. We found a general institutional commitment to community review as well as personal commitment from some participants in the process. However, difficulty in communicating across divides of knowledge and privilege created serious gaps in implementation, leaving research vulnerable to validity threats (such as misinterpretation of findings) and communities vulnerable to harm. The methods used in each collaboration solved some, but not all, of the problems that hindered communication.
Conclusions. Researchers, community spokespersons, and institutional review boards constitute organizational groups with strong internal ties and highly developed cultures. Few cross-linkages and little knowledge of each other cause significant distortion of information and other forms of miscommunication between groups. Our data suggest that organizations designed to protect human volunteers are in the best position to take the lead in implementing community review. ( 
METHODS
We used situation analysis methods in comparative case studies of 3 organizations undertaking environmental health research. Widely used in research in health, business, and other subjects, [8] [9] [10] [11] situation analysis examines both a selected interpersonal episode and its context.
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The study of situations is based on 80 years of research in sociology, psychology, and other fields.
14-17 Key aspects of situations include the goals of the key players, the elements of the social and behavioral repertoires of the players, the roles players fill, the rules governing interactions, the skills needed to fill the roles and follow the rules, the difficulties people face in carrying out their roles, the environmental setting, and the social and cultural concepts used to describe interactions. 14 The examination of context entails defining and describing the situation's social systems. 13 The assumption is that these larger social systems influence and constrain the unfolding of the interpersonal episode that is being observed.
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Participants
Three research organizations within a large university setting agreed to participate in the study. Each was involved with environmental health research and had some mechanism for gathering input from communities that might be affected by the research. They differed on the points in the research process at which they engaged in community review (Table 1) . We designated these organizations the IRB, the Patchwork Center, and the Cohort Center because of their different orientations to community review.
Center directors introduced our research team to their colleagues. Individuals were approached by research team members, who obtained informed consent. Approximately 60 people were observed or interviewed, of whom 60% were from the medical center and 40% from the community. All participants were older than 18 years, and they varied in gender, age, and ethnicity. Most had at least a college education, and many had advanced degrees. All were involved in some way with research being conducted by the participating organizations.
Data Collection and Analysis
We conducted 4 types of data collection: semistructured interviews with people in different roles (e.g., community representative, university researcher, IRB member), observations of the interactions of people in different roles, observations of the larger setting around the university, and compilation of archival materials and ephemera (such as conference brochures, meeting minutes, and mailings) to provide background.
We observed participants in a variety of settings, such as one-on-one interviews, meetings, and conferences. We interviewed 15 people individually; each interview lasted 45 to 90 minutes. Interviews were audiotaped, and précis were prepared by a research team member other than the interviewer. We observed group processes at meetings that lasted a minimum of 2 hours; some sessions continued over several days. Observers took notes during the meetings from which final versions were written up later.
Research Programs and publications, session transcripts, Web sites, and researchers' field notes from these meetings helped elucidate the knowledge, language, and rules of each work group and their influence on reviews of research.
We used standard qualitative methods (creating précis of interviews and other data, coding observations and interviews, and identifying key themes) 23, 24 in data analysis to describe the organizational structure of the groups and the problems that arose in interactions between representatives of different groups. We focused particularly on the ways inattentional blindness, rate distortion, and policy and ideology affected the interactions we learned about or observed. We rigorously examined the connections between the context and situation throughout the analysis, as recommended by Mitchell.
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Research team members reviewed the materials and contributed to revising project reports.
RESULTS
We observed distinct divisions between the local community, which was a poor community of color, and the large, resource-rich university setting, which was dominated by White scientists. An important, but more subtle, divide existed between the IRB and the other 2 groups we studied: the IRB was not a peer to the 2 research centers, but rather their superior, because it had the power to stop all research activities if ethical standards for research were not met.
Language played a significant role in the divisions between local and university communities. The dominant language of meetings was science, and time constraints limited the translation of this language needed to ensure equal participation in the process by all participants. Members of the local community--whose asset was their perspective from outside the university-research complex-were not enabled to introduce their language or ideas into the work groups. Science funding depended on successful grant applications. Despite the university's healthy endowment, continued wealth required a steady output of research presentations and scientific publications. Building community partnerships was time consuming because it required bridging social divisions. This use of time was not perceived as ''production.'' Indeed, in the course of our observations of the larger context, we met scientists who worked at a center that had superb community relations but who did not win a competitive funding renewal. One study participant used the term grant plantation to describe the drive for knowledge production disconnected from investment in social relationships.
Institutional Review Board
The IRB was charged with ensuring that research protocols were not conducted until they contained adequate protections for human participants. According to the IRB's procedure manual, Membership is selected to assure appropriate diversity, including representation by multiple professions, multiple ethnic backgrounds, and both genders, and to include both scientific and non-scientific members.
During our study, the chair of the board we observed was responsible for recruiting new members and ensuring the diversity of the group.
University reviewers were senior research scientists or clinicians trained in a variety of disciplines. Lay reviewers had no formal affiliation with the university other than their position on the IRB. The number of community spokespersons was left to the discretion of the chair of the board. In general, what community they should represent was not specified. In certain cases-studies involving prisoners, for example-the IRB was required to include someone with specific ties to the population in question. The lay reviewers on the committee we studied had at least an undergraduate degree. They had full voting power.
The IRB we observed met every other week for at least 3 hours to review 15 to 20 proposals submitted by principal investigators. Proposals were submitted on a standard form that required a description of the study and its possible risks and benefits. Each protocol was carefully reviewed by 1 committee member, who then introduced it at a meeting. The IRB's decisions were limited to either approving a study or blocking it because of serious reservations about its appropriateness. Often, a proposal's minute technical details were unintelligible to the entire group, adding to the intense time pressure members felt. Lay reviewers reported in interviews that it was sometimes difficult to clarify technical issues.
Lay reviewers played a critical role in reviewing consent forms. The consent form is the embodiment of ethical research, and all parties took the lay reviewers' contribution seriously. We observed lengthy discussions of draft forms submitted by applicants. Yet the massive number of protocols to be reviewed subjected the process to severe rate distortion.
Patchwork Center
The Patchwork Center was founded by a researcher who was committed to full community participation in research and who endorsed community review at every step of the research process. The center sought to incorporate community views into its various environmental health studies, which shared facilities and equipment. At the Patchwork Center's inception, a prominent local organization with a reputation for activism and advocacy was invited to be its community adviser. The organization's expertise complemented the interest of Patchwork Center staff in conducting research in local neighborhoods. ''Both sides need each other,'' explained the director of the Patchwork Center. ''The researchers obviously need the participation of the community or they won't have their research, and hopefully the community sees a positive outcome for the research that is being done.'' Yet despite the director's commitment to the principle of community consent and an awareness of the many ways in which a partnership could be mutually beneficial, the Patchwork Center investigators developed relationships with community spokespersons at their own discretion and-to some extent-their own peril. Researchers who worked closely with community partners found that it took a great deal of time, often time they could ill afford. A senior researcher told us that she and her colleagues realized the value of working with local groups but still found it difficult to accomplish. As she put it,
We are all way too busy. We have way too much to do. Especially here where if you don't get grants you are out on the street. Even though I have tenure, if I don't have grants I don't have a salary. There is a lot of pressure.
Continued funding required regular publication in peer-reviewed journals and demonstrable progress in a research agenda-goals easily derailed by incorporating others' feedback into an investigator's work.
Thus, the level of participation by laypeople varied greatly across the center's projects, and there were no formal systems for incorporating input from local residents, study participants, or other interested parties. The predominant force in researchers' decision making was the publish-or-perish demands of academia. Some researchers solved time problems by eliminating time-consuming conversations, yet this increased inattentional blindness by narrowing the field of observation and discourse.
Cohort Center
A cohort study led to the formation of the Cohort Center. Because of federal funding imperatives to support community-university partnerships, the center included in its objectives a general mission of outreach to the neighborhood. Community representation was incorporated in 2 ways: via a community advisory board that met once a year and a local advocacy group that undertook some of the outreach work of the Cohort Center and participated in center leadership. Because these community representatives were brought into the process after the start of the cohort study, their review was limited to the later stages of the research process, such as suggesting future research topics and funding sources.
We observed 2 interactions that involved policy and ideology issues. The first involved the use of data describing a complex local history of segregation and disinvestment that had differentially affected the neighborhoods from which the cohort was drawn. A policyinformed geographic analysis based on these local histories proved to be a robust model for explaining the variation in key health outcomes from the cohort study. Notably, this analysis found that people of different ethnicities who resided in the same areas had similar health outcomes. Despite these findings, the center leadership (who were predominantly White) made race/ethnicity the primary axis of analysis, ignoring neighborhood characteristics.
To our knowledge, participating community spokespersons (drawn from communities in which non-White people predominated) did not object to the focus of the analysis. Our interviews and observations suggested that they may have lacked the time to fully review the center's academic work and the technical expertise to effectively critique it. After completion of the study, some community advisers and university affiliates stated in interviews that the community advisers had been misled into rubberstamping a project that had effectively used their neighborhoods as a tool for building the center's reputation for welcoming community input, an important factor in future grant applications. These critics charged that the community group's endorsement provided researchers with the appearance-but not the substance-of complying with funding agencies' goals of community-university collaboration.
We also observed the Cohort Center's dissemination of information to its study participants. Center staff created a newsletter that was deemed by the community advisory board to be too technical to be understood by its intended recipients. This problem was resolved by a team that included community and university members. The team worked with designers, a literacy expert, and focus groups of study participants to develop a newsletter that reported study findings in popular language. This challenging and time-consuming process attended to various parties' concerns about reading level, scientific accuracy, and the social context of study findings. This effort, which required great investments of resources by all parties, helped to build trust and a sense of ownership of the research across the community-university divide. It also produced a first-class publication that set a new standard for work at the university.
DISCUSSION
Our situation analysis suggests that community review of research is hampered by major obstacles to the flow of information. Although we focused on just 1 type of obstacle for each work group, important problems existed throughout the workspace in all 3 domains described by Wallace et al.: inattentional blindness, rate distortion, and policy and ideology. The context of the situation we analyzed comprised 3 groups with highly divergent agendas; limited resources of money, education, and time; and unresolved racially inequitable practices (both new acts of inequity and the continuing effects of previous acts). 25 We observed that communication was inadequate and that contextual constraints made improvement in intergroup communication difficult. These gaps in communication are important because errors made in ethical review arise from errors in communication. This relationship between error and effective communication is well established for other work groups-an example is change-of-shift knowledge transfers between emergency department staff members. 26 We compared 3 work groups, each of which had slightly different problems. For example, in the IRB, community spokespersons could vote-they had real power. But the existence of real power heightened the inequity that arose from their limited knowledge of science. Full engagement with communities solved the problem of incorporating local knowledge and oversight but increased the strain on researchers for whom time equaled productivity, and productivity (i.e., presentations and publications) equaled grants. Full participation ultimately threatened scientists' survival in a system geared toward rapid results. Changing the review model might merely transfer the weight of problem-solving from 1 domain to another.
The solution to the problem of community review must address the complex structural issues affecting communication among diverse groups: specifically, lack of time, lack of shared scientific knowledge, and lack of respect for community spokespersons' knowledge. We suggest 3 interventions. First, scientists, ethicists, and community representatives should be informed about one another's languages and perspectives. Universities should offer free training in science for members of their local communities and should hire community members or organizations to teach scientists about local issues. Second, the process should be slowed so that reviewers have adequate time to gather knowledge and make informed decisions. Third, challenges to policy and ideology should be accorded new respect, because they may be critical to good science.
How are such massive changes in the conduct of science to be implemented? Our findings offer a solution. As we came to appreciate in the course of our fieldwork, IRBs supersede research centers: public health and medical science cannot proceed without their approval. Historically, protections for human participants arose as a response to racist abuse by the Nazis and others. Today, IRBs have the authority and the moral imperative to act against the productivity pressures of the research system and for the good of research participants and their communities. Their efforts to create new paradigms for thorough communication could transform the process of collaboration between researchers and their communities. j
